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(54) Improved transaction terminal

(57)  Inan ATM (2) in which notes are picked from a
cassette (20) by a vacuum operated pick arm (41) op-
erating on a pick cycle, and controlled by a CPU (60),
the CPU is arranged to calculate the mispick rate, and
when the calculated mispick rate exceeds a preset ac-
ceptable rate, causes the pick arm (41) to pick one note
every two pick cycles.
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Description

This invention relates to a transaction terminal such
as an automated teller machine (ATM).

One function of an ATM is to dispense bank notes
to a user. As is well known, a user inserts a user identity
card into the machine, and enters data e.g. a personal
identification number (PIN) and the required amount of
currency by means of a key pad, and the ATM processes
the transaction, updates the user's account, dispenses
the notes, and returns the card.

In order to dispense cash, bank notes in one or
more storage cassettes in the ATM are extracted by pick
means, andfed to stacking means then to an output slot.
A common malfunction is a mispick when the pick
means does not succeed in picking a note from a cas-
sette. The problem may be caused by changes in am-
bient temperature adversely affecting the operation of
the rubber suction pads of the pick means, or by poor
quality currency.

Conventionally, an ATM is arranged to attempt e.g.
three further picks after a mispick; if these further at-
tempts also fail, a pick failure is noted. After a certain
number of pick failures, e.g. four, operation of that pick
means and cassette is suspended.

To correct such a malfunction the ATM may need to
be shut down while a trained operator corrects the op-
eration.

It is an object of the present invention to alleviate
such problems and to enhance the operation of a trans-
action terminal.

According to the invention a transaction terminal
comprises bank note storage means; pick means to pick
bank notes from the storage means; transport means to
transport picked notes to a delivery position; and sens-
ing means to sense a mispick of notes; characterized
by control means to derive a sensed mispick rate, to
compare the sensed mispick rate with a stored accept-
able mispick rate, and when the sensed mispick rate ex-
ceeds the stored mispick rate, to cause the pick means
to operate at a reduced rate.

In this specification, "mispick rate" means the
number of mispicks within a predetermined number of
picks.

Conventionally the pick means operates on a pick
cycle. In this specification, "pick cycle" means the plac-
ing of a pick head of the pick means in contact with a
bank note in the storage means; the application of suc-
tion to the pick head; and the movement of the pick head
away from the storage means.

Preferably the pick rate is reduced from one pick
per pick cycle to one pick per two pick cycles when said
stored mispick rate is exceeded.

Preferably the original pick rate is resumed when
the sensed mispick rate falls below the stored accepta-
ble rate.

Optionally the control means is arranged to further
reduce the pick rate, e.g. from one pick per two pick cy-
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cles to one pick per three pick cycles, if the sensed
mispick rate does not recover, but increases to a second
stored rate, and to restore first one pick per two cycles
and subsequently one pick per pick cycle when the
sensed mispick rate returns to the second and first
stored rates respectively.

The invention will now be described by way of ex-
ample only with reference to the accompanying draw-
ings in which:-

Figure 1 is a perspective view of an automated teller
machine;

Figure 2 is a schematic side view of a currency note
delivery system within the ATM,;

Figure 3 is a detailed view of part of Figure 2; and

Figure 4 is a schematic diagram of a control system
for an ATM.

Figure 1 shows an ATM 2 having a user interface
device 6 including a slot 8 to receive a user identity card,
a keypad 10 to permit data to be entered, a display
screen 12, and an output slot 14 to dispense currency
to a user.

Figure 2 shows a cash dispense unit 16 including a
pair of pick devices 18 each adjacent a storage cassette
20, the cassettes being arranged one above the other.
Each cassette contains a stack of bank notes 24 urged
by a spring backed pusher member 28 towards a stop
30 at the front of each cassette.

At the front end of each cassette adjacent the as-
sociated pick device 18 there is a series of feed rollers
32 which can feed notes from the cassette along a feed
path 34 to a transport mechanism 36 which feeds a
stacking wheel 38. A stripper plate 40 strips notes from
the stacking wheel 38 to stack a bundle of notes to be
dispensed 42 on a first endless belt 44; once the re-
quired bundle of currency notes is assembled on the belt
44, a second endless belt 46 is moved adjacent the first
belt in a rocking movement to trap the bundle, and the
belts 44, 46 are driven to pass the bundle 42 through a
further pair of endless belts 48,50 to the output slot 14.

Adjacent each pick device 18 there is an optical
bank note location sensor 64A,64B to sense the pres-
ence or absence of a bank note; only one such sensor
is shown in Figure 2. The sensors are connected to a
control system described below with reference to Figure
4. If the control system, responding to signals from the
note location sensors, indicates that the requested cur-
rency has not been correctly assembled in the bundle
42, the control system operates the stripper plate 40 to
move from its illustrated position to that shown by the
dotted line 40', allowing the partial bundle 42 to fall into
a mispick bin 52, illustrated as containing mispicked
bundles 54.

The moving parts are driven by a drive motor and a
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stepping motor, not shown in Figure 2. The note location
centres are connected to the control system shown in
Figure 4. The mechanical and control arrangements of
Figure 2 are well known.

Figure 3 shows one pick device 18; it has a pick arm
41 carrying a suction pad 142, the arm being connected
through a swivel elbow connector 144 to a rubber tube
146 which in turn is connected to a suction pump 70(Fig.
4) 1o a solenoid valve 72 (Fig.4).

The pick arm 41 is connected through a gearing
system 148 to a cam device 150 and bell crank lever
152 fixed to a stud 154 and loaded by a spring 56. The
gearing system, cam device and bell crank lever operate
to move the pick arm 41 between the position shown, i.
e. out of contact with the notes in the cassette (see Fig-
ure 2) through an anti-clockwise rotation of about 80 de-
grees, to a position in which the suction pad 142 con-
tacts the bank note at the front of the cassette 20.

The suction pump 70 is switched on before the suc-
tion pad 142 contacts the note, but the solenoid valve
72 is opened only after the pad contacts the note, thus
providing a short dwell time to allow vacuum to build up
toarequired level. The pick arm 41 is then rotated clock-
wise, holding the note by suction and passing it to the
feed rollers 32 (Fig.2).

If the pick arm fails to make good contact with the
note and a note is not picked, sensor 64 indicates a
mispick; this is often caused by currency in the cassette
20 being of poor quality. When a mispick occurs, vacu-
um is lost; this has the result that vacuum strength will
be reduced in the next pick cycle, sothe risk of a second
mispick is higher.

The ATM 2is arranged so that the pick arm operates
on atimed cycle, with a pre-set time between each pick,
and with the pick arm 41 being held in contact with the
note for a pre-determined interval of time. The time of
opening of the solenoid valve is also controlled within
this cycle. The arrangement is that one note is picked
per pick cycle.

Referring now to Figure 4, the control system of a
transaction terminal according to the invention compris-
es a central processing unit (CPU) 60 to which the ATM
user interface device 6 is connected. The CPU 60 is con-
nected through an input/output card 61 to a card reader
62, and to a plurality of bank note location sensors 64.

Figure 4 also indicates the mechanical drive com-
ponents which are a drive motor 68 which drives the
gear train 148, and a suction pump 70 which provides
vacuum to the pick device 18 through a solenoid valve
72. The three drive components are also connected to
the CPU 60 through the input output card 61 and are
also conventional.

In the ATM according to the invention, at each
mispick the note location sensor 64 associated with that
pick head/cassette indicates a mispick to the CPU 60;
the CPU 60 is arranged to calculate the mispick rate, i.
e. the number of mispicks within a given number of picks
(or attempted picks) by each pick head, and compares
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the sensed mispick rate with a stored pre-set rate which
is regarded as acceptable. For example, three mispicks
in ten picks may be acceptable, but four may be unac-
ceptable.

If the sensed rate exceeds the pre-set rate then the
CPU 60 operates to start the suction pump 70 at the
beginning of the pick cycle, but to keep the solenoid
valve 72 closed during the first pick cycle; the pick arm
41 is rotated so the head contacts a note in the cassette,
and then rotates away again without a note; on the sec-
ond pick cycle, the valve 72 is opened when the head
is in contact with the note. In this mode of operation, a
higher vacuum is generated, the chance of a mispick is
lower, and picking occurs only once every two pick cy-
cles instead of every pick cycle.

If the mispick rate then decreases to fall below the
pre-set level, the CPU controls the pump 70 and valve
72 to restore the previous pick rate of one pick per pick
cycle.

However, if the mispick rate increases further and
exceeds a second pre-set level, the cycle can be slowed
yet further, to operate at a pick rate of one pick per three
pick cycles. As the mispick rate reduces, an increased
rate, and finally a normal rate of picking can be restored.

An ATM operating according to the invention will
have a lower mispick rate than a conventional ATM with
fewer pick failures, an improved operating efficiency,
and a lower rate of call out of maintenance staff.

The use of an increased vacuum may increase the
rate of double picks, i.e. two notes picked at a time, es-
pecially after a faulty note is removed from a cassette,
but double picks can be detected by conventional
means (not shown) and incorrectly assembled bundles
of notes purged to the purge bin 52, as is conventional.

Claims

1. Atransaction terminal comprises bank note storage
means (20); a pick means (18) to pick bank notes
from the storage means (20); transport means (32,
26, 38, 44, 46, 48, 50) to transport picked notes to
a delivery position (14); and sensing means (64) to
sense a mispick of notes; characterized by control
means (60) to derive a sensed mispick rate, to com-
pare the sensed mispick rate with a stored accept-
able mispick rate, and when the sensed mispick
rate exceeds the stored mispick rate to cause the
pick means (18) to operate at a reduced rate.

2. Atransaction terminal according to claim 1 in which
the pick means (18) operates on a pick cycle in
which one note is picked per pick cycle, character-
ized in that the reduced rate of operation of the pick
means comprises picking one note in every two pick
cycles.

3. Aftransaction terminal according to claim 1 or claim
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2 characterized in that the control means (60) is ar-
ranged to restore the original pick rate when the
sensed mispick rate decreases to the stored
mispick rate.

A transaction terminal according to any preceding
claim characterized in that the control means (60)

is arranged to compare the sensed mispick rate with

a second stored mispick rate and further to reduce

the pick rate when said second stored mispick rate 70
is reached.

A transaction terminal according to claim 4 charac-
terized in that it is arranged to restore the pick rate
from the further reduced rate to the reduced rate 75
when the sensed mispick rate decreases to the sec-
ond stored mispick rate, and to restore the pick rate
tothe normal rate when the sensed mispick rate de-
creases to the stored mispick rate.

20
A transaction terminal according to any preceding
claim characterized in that the means to sense the
mispick rate comprises a note location sensor (64).

A method of controlling a pick means for picking 25
bank notes from a bank note storage means char-
acterized by the steps of:

sensing a mispick of bank notes from the stor-

age means; 30
deriving a sensed mispick rate;

comparing the sensed mispick rate with a
stored mispick rate; and

operating the pick means at a reduced rate
when the sensed mispick rate exceeds the 35
stored mispick rate.
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